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rvoyoRE - % 1
MEEF77iv&E | No | Na e BRAM | v/ | BXKAHY
BLNS . DAT 78 | 124 | 0.78 | 0.845 246 0.480
ELEW . DAT 74 | 126 | 0.81 | 0.899 246 0.440
NIGATANS. DAT 34 78 10.90] 5.784 154 1,170
NIGATAEW. DAT 34 63 | 0.84| 4229 123 0.900
TOKACHNS. DAT 51 | 126 {0.911 1.696 244 0.490
TOKACHEW. DAT 46 | 114 10.91 (| 2.005 218 0.640
MIYAGINS. DAT 50 | 168 [ 0.95 | 1.347 259 0.560
MIYAGIEW. DAT 62 | 183 | 0.94] 1.544 281 0.380
CHUBUNS .DAT | 125 | 254 |0.87| 1.878 496 0. 460
CHUBUEW .DAT | 129 | 213 [0.80 | 1.844 416 0. 460
TAFTNQLE. DAT | 117 | 233 |0.86 | 0.683 404 0.230
TAFTS69E.DAT | 119 | 251 |0.88 | 0.6869 394 0.240
SANTN42E. DAT 79 | 187 |0.86 | 1.253 289 0.360
SANTS48E. DAT 75 1127 ] 0.81) 0.988 242 0. 460
AMAGSKLG. DAT 39 70 | 0.83] 2.162 137 0.900
AMAGSKTR. DAT 41 62 | 0.75 ] 4. 174 122 0.900
CALMILNS.DAT | 114 | 247 | 0.89] 0.578 402 0.250
CALMILEW. DAT 86 | 232 |0.93| 1.050 388 0.240
JETPS82E.DAT {126 | 331 [0.92]| 0.70% 389 0.200
JETPSO8W.DAT | 138 | 384 {0.93] 0.604 350 0. 150
UNTVNZYE. DAT 90 | 315 [0.96 | 1.089 379 0.220
UNIVSS1E. DAT 65 | 296 [0.98| 2.008 365 0.290
MANAGANS. DAT 70 | 121 [o0.821¢ 0.860 232 0.420
MANAGAEW. DAT 67 | (13 [o0.92] o0.921" 218 0. 460
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]2 INT—ANYT MK BEEEESE

HREHEFEIivE | Total Long | Middle | Short {L -=== M ----'S§
ELNS CDAT | 51183 1 0.1052 | 0.448% 1 0.4459 *

ELEW CDAT | 33038 | 0.1991 | 0.4019 ] 0.3990 *
NIGATANS. DAT | 10258 | 0.6829 | 0.1827 | 0.1344 *

NIGATAEW. DAT 9859 | 0.6169 | 0.2546 ] 0.1285 ¥
TOKACHNS. DAT | 21754 | 0.3103 | 0.3583 | 0.3314 *
TOKACHEW. DAT | 27910 | 0.4t12]0.4071]0.1817 *
MIYAGINS.DAT | 19603 | 0.2713]0.5228 [ 0.2059 ¥
MIYAGIEW.DAT | 16706 { 0.1335 | 0.4849 | 0.3816 *
CHUBUNS .DAT | 32041 | 0.4418 | 0.2640 | 0.2941 ¥

CHUBUEW .DAT | 37964 | 0.221410.3034] 0.4752 ¥
TAFTN21E. DAT 8323 | 0.0167 | 0.1541 ) 0.8292 %
TAFTS69E. DAT 9088 | 0.0212]0.1478] 0.8315 *
SANTN42E. DAT 3606 | 0.0363 | 0.3812 0.5826 %
SANTS48E. DAT 4290 | 0.0765 ) 0.5695 | 0.3540 %
AMAGSKLG. DAT 700 | 0.3641 | 0.4350 | 0.2001 ¥
AMAGSKTR. DAT 497 | 0.2058 | 0.5841 ) 0.2101 *
CALMILNS. DAT 5831 [ 0.0095{0.1289 | 0.8816 ¥
CALMILEW. DAT 5412 | 0.0428 { 0.2660 | 0.6912 %
JETPS82E. DAT 5450 [ 0.014510.0951 | 0.8904 ¥
JETPSOBW. DAT 2938 [ 0.0226 1 0.1248 | 0.8526 *
UNTYNZOE. DAT 1831 | 0.2803}0.1793 0.5404 *
UNIVSE1E. DAT 2267 1 0.2199]0.4071]0.3730 ¥
MANAGANS.DAT | 64311 | 0.0516 | 0.3273 ] 0.6211 *
MANAGAEW.DAT | 52712 | 0.0662 | 0.2997 1 0.6340 %

ZIT, BT o R HBEORKANIME 0.00, 0.01, 0.05, 0.10D & EDA~XRY b ITH

RAER TR

#4455 1991

B (ow/s®), BARATIEE (cn/s)B L HEHFh=

EEE3 IIRT,




ZHE-BR AWM vy ohBHE

MEALF A=V A7 A OERICET AHFE

®3I BHMBREOI T FVEE
BXAT 2Ry PAEE (1)
MBEEIINVE | Acc. Vel. | h=0.00| h=0.01| h=0.051 h=0.10
ELNS CDAT | 341.70 | 56.99 | 263,12 203.22 ) 142.06 | 116.69
ELEW .DAT | 210.70 | 54.92 | 242.01 | 179.32 | 118.18 | 93.25
NIGATANS.DAT | 134.75 | 80.01 | 160.48 | 139.26 | 106.47 | 87.48
NIGATAEW.DAT | 156.87 | 117.86 | 145.67 | 126.32 | 100.19 | 83.93
TOKACHNS.DAT | 225.00 | 40.79 | 194.23| 153.12 | 103.68 | 84.01
TOKSCHEW.DAT | 182.90 | 42.89 | 259.90 | 213.03 | 151.55 | 120.27
TAFTN21E. DAT | 152.70 9.20 | 53.96 | 39.47| 28.60 | 24.53
TAFTS69E. DAT | 175.90 8.93 | 58.25| 45.95( 34.82 | 29.70
SANTN42E. DAT 87.80 5751 49.24 | 38.83 | 28.37 | 24.30
SANTS48E.DAT | 128.60 9.72 | 67.85| 52.78 | 38.42| 31.7¢
AMAGSKLG. DAT 27.62 8.81 ] 30.14| 24.69 | 17.91| 14.63
AMAGSKTR. DAT 35.50 | 18.20| 27.61 | 20.72{ 13.76 | 11.28
CALMILNS. DAT | 198.00 4.99 | 37.05| 29.41| 22.92| 19.54
CALMILEW.DAT | 181.60 8.88 | 54.41{ 42.40 | 30.38| 25 86
JETPS82E.DAT | 207.80 6.631 34.48 | 30.25| 24.55| 21.87
JETPSO8W. DAT | 139.00 4.80 | 31.59| 26.89 | 20.62| 17.14
UNIVN2SE. DAT 56. 40 9.01| 59.91| 50.36| 36.99| 29.40
UNIVSG1E. DAT 83.40 9.251] 63.31 ] 56.85| 40.77] 33.28
MANAGANS.DAT | 333.40 | 57.43 | 203.03 | 170.99 | 133.39 | 111.66
MANAGAEW.DAT | 375.19 | 53.81 | 225.90 | 188.24 | 134.00 | 105.51
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In the petro-chemical plants along the Japanese coast, especially in the Keihin district,
large quantities of dangerous materials (petroleum, poisonous gas, etc.) are stored in gigantic
tanks. In the event of a strong earthquake - which has been predicted for the near future
- those facilities would be more or less damaged. Environmental safety would be jeopardized
if the large quantities of oil flow out and the mixture of gases spreads into the air.

So far, various damage diagnosis methods for such facilities have been proposed to minimize
seimic destruction, but most of them require either complex response calculations based on dynamic
modeling or highly specialized techniques applied in earthquake proof design. For their intended
users, the oil companies, these are by no means expedient and intelligible methods of diagnosis.

This research project aims at developing an expert system technique which diagnoses the
damage to oil tanks during an actual destructive seismic event by means of a personal computer
base. The input of seismic energy into the tank is inferred from the dominant frequency of
seismic wave and ground characteristics, the size of tanks, etc. The knowledge base was developed
from the damage mode obtained through accumulation and careful examination of data of past
earthquake damage to flat—bottomed, cylindrical oil tanks, and the damage conditions and factors
to damage. In this paper, we show our basic idea of an expert system method and some of
its applications.





